Studies of intact rat thymocytes incubated in vitro with cortisol, actinomycin D, puromycin, and cycloheximide indicate that distinct inhibitory effects of cortisol on transport and phosphorylation are due to an action on mRNA synthesis with consequent induction of synthesis of protein(s) with inhibitory influence. Incubation of thymocytes with cortisol results in inhibition of the rate of labeled orthophosphate incorporation into ATP and the entry of rubidium ion and hexoses into the cells. Continuing protein synthesis is required for the progressive and persistent manifestation of the inhibitory effects of the steroid. RNA synthesis is also required during the initial phase of incubation of cells with cortisol, but significant inhibitory effects of cortisol, once initiated, are evident for at least 60-120 min after addition of actinomycin D. In contrast, addition of cycloheximide some time after cortisol results in prevention or reversal of the effects of the steroid. In the absence of cortisol, the antibiotics exert relatively little effect on orthophosphate incorporation and on the transport processes studied. It is suggested that the sequence of events leading to dissolution of thymocytes exposed to cortisol is initiated by the synthesis of mRNA coding for inhibitory protein(s) with more rapid turnover rates than that of the mRNA, and that these events are modulated by the relative sensitivity of different cellular processes to the protein inhibitor(s).
Since the first demonstration of the lymphocytolytic action of glucocorticoids (1) , the biochemical basis for this effect has been explored by many investigators, but remains as yet an unsolved problem. The problem is of particular significance because of the roles of lymphoid cells in antibody synthesis (2) (3) (4) and in host cell-mediated immunological competence (4) (5) (6) .
The study of the mechanism of lymphocytolysis has been facilitated by the development of an in vitro system in which biochemical alterations were discernible in lymphoid cells that were exposed to physiological concentrations of thymolytic steroids either in vivo or in vitro (7) . Utilizing this in vitro model, we have shown that cortisol acts on rat thymocytes at three distinct loci, each reflecting an inhibitory influence of the steroid: (a) the transport of small molecules (8) ; (b) phosphorylation (9) ; and (c) the DNA-dependent RNA polymerase of thymocyte nuclei (10) . The last two of these effects are also seen in broken-cell preparations of thymocytes previously exposed to cortisol in vitro (9, 10) .
The inhibitory action of cortisol on amino acid transport Abbreviation: TCA, trichloroacetic acid. and on nucleoside transport and (or) phosphorylation by lymphoid cells in vitro required continuing RNA and protein synthesis (9) (10) (11) . In contrast, the decreased activity of the nuclear DNA-dependent RNA polymerase of rat thymocytes exposed to cortisol was not dependent upon continuing protein synthesis (10) . Also, cortisol inhibited the transport of glucose, 2-deoxyglucose, and 3-O-methylglucose into thymocytes and the incorporation of orthophosphate into ATP by thymocytes or lysates of these cells; these effects required RNA and protein synthesis (9, 10) . Recently, the inhibition of glucose accumulation by cortisol was shown to be no longer evident when a high dose of actinomycin D was added together with or prior to cortisol, but the cortisol effect was still evident when actinomycin D was added shortly after the steroid (12) . The role of RNA and protein synthesis in processes influenced by cortisol was not clearly defined in these previous studies. However) an induction of inhibitors by cortisol was suggested by the prevention of steroid effects on a-aminoisobutyric acid transport by actinomycin D (10) and on phosphorylation in cell lysates by cycloheximide (9) since these processes were not altered by the antibiotics in the absence of cortisol.
In the present study, cortisol is shown to inhibit transport of rubidium ion. Additional data are presented concerning the inhibitory influence of steroid on transport of 3-0-methyl- Corp.) . After being labeled for specified periods, the samples were chilled and centrifuged at 160 X g for 5 min, and the cell pellets were washed in cold incubation medium (3 X 3 ml). The washed cell pellets were then resuspended in 0.5 ml of 5% trichloroacetic acid (TCA) for separation and recovery of both the total intracellular TCA-soluble and TCA-insoluble fractions, or in 0.5 ml of water for recovery of the total intracellular radioactivity. Radioactivity was measured by liquid scintillation spectrometry. Counting efficiencies for 3H and 14C have been reported (8) . Efficiencies for 86Rb, 38P, and 82p were, respectively, 86, 84, and 87%. [6-3H] uridine incorporation into the TCA-soluble (0 ---0) and TCA-insoluble (0---0) fractions were as described previously (8) . NaH2-32PO4 or NaH233PO4 incorporation in the presence (-----0) and absence (A-A*) of iodoacetate, and the incorporation of 86RbC1 ( ----0) and hexose (average for the three hexoses studied) (A---A2), were as described in Table 1 . For comparison, the inhibition of [6-3Hjuridine into the TCA-insoluble fraction measured in vitro with exposure to cortisol for various times in vivo (O-0) (7) is also shown. Further evidence for the above concept of cortisol action is summarized in Fig. 2 (10) .
It has been reported that rat liver hepatoma cells growing in tissue culture showed an increase in synthesis of tyrosine aminotransferase in the presence of dexamethasone, a synthetic glucocorticoid, and that subsequent addition of actinomycin D resulted in a "superinduction" of the enzyme (26, 27) . In contrast, in the present study addition of this antibiotic subsequent to cortisol did not enhance the steroid effect. 
